2-3/6 systolic ejection murmur was maximally heard at the lower left sternal border and a 1/6 middiastolic murmur at the apex. Chest radiograph showed a cardiothoracic ratio of 0A44 and moderately prominent pulmonary vasculature. Resting surface electrocardiogram (Fig. 2) showed sinus bradycardia at a rate of 35/min and a pattern compatible with left ventricular hypertrophy. Routine blood and urine tests were within normal limits.
Exercise increased the sinoatrial rate to 42/min; 1 mg atropine intravenously increased both the sinus and junctional rate to 50/min, with the sinus impulses capturing the ventricles resulting in a ise I FIG. 1 The family tree of Case 1 (identified by the arrow). The affected females and males of this family are shown as shaded circles and squares respectively. (Mandel et al., 1971; Narula, Samet, and Javier, 1972 Chest radiograph revealed a cardiothoracic ratio of 13/25-5 cm, without any specific chamber enlargement; the hilar areas and the central pulmonary vascular markings were prominent. Annual electrocardiograms since the age of 9 (1956) showed a junctional rhythm at a rate of 40/min, and occasional sinus impulses capturing the ventricles with varying degrees of aberrant conduction.
The mother's sister and the maternal grandfather of the first patient also had sinus bradycardia.
Discussion
The physical findings in these patients are very similar; slow irregular pulse, forceful left ventricular impulse, harsh ejection murmur, and middiastolic murmur. Long cardiac cycle lengths are associated with increased atrial pressure, ventricular end-diastolic volume, and stroke volume (Tavel, 1967b) . The diastolic murmur and systolic ejection murmur may result from an increase of forward blood flow, with a high velocity through the semilunar valves or the atrioventricular valves in the absence of organic stenosis (Tavel, 1967a) .
Long cardiac cycle length and the associated increase in intracardiac volume can influence the cardiothoracic ratio on the chest radiograph as well as the ventricular repolarization process resulting in T wave changes of the 'volume over-load pattern'. Bacos, Eagan, and Orgain (1960) reported the first series of familial nodal rhythm. No apparent cause was found in these patients. Spellberg (1971) reported another family with sinus node dysfunction. In both these families inheritance appears to be Mendelian dominant. This is true in our series as well.
In adults, ischaemic heart disease with involvement of the sinus node artery and degenerative changes of the sinus node have been proposed as a possible aetiology of the sick sinus node syndrome (Ferrer, 1968 (Ferrer, , 1973 . Abnormalities of the sinus node artery and infarction of the sinus node have been suggested by James as a possible aetiology of congenital sinoatrial and atrioventricular block (James, 1964 (James, , 1967 Engel et al. (1975) in patients with sick sinus node syndrome showed no abnormality of the sinus node artery. These authors could not exclude small vessel disease, but they concluded that coronary artery sclerosis of the sinus node artery was probably not related to the sick sinus node syndrome. If this is true for adult patients with sick sinus syndrome, ischaemic heart disease as an aetiology for familial sinus node dysfunction is extremely unlikely. Most of the patients with familial sinus node dysfunction reported developed this disorder at a very young age. In 2 of our patients sinus node dysfunction was noted at the age of 3, an unlikely age for ischaemic heart disease.
Sinus node dysfunction may occur as a result of congenital structural abnormality (James, Frogatt, and Marshall, 1967) . Such abnormalities have also been seen in patients with familial atrioventricular block (James, McKone, and Hudspeth, 1975 (Dighton, 1974) .
Changes in the autonomic tone have been shown to occur in other familial electrocardiographic abnormalities. An example is the familial QT prolongation with or without deafness (Jervell and Lange-Nielsen, 1957; Ward, 1964) . In this syndrome of prolonged QT, the QT interval can be shortened with stimulation or blocking of one or the other sympathetic chain (Moss and McDonald, 1971; Vincent et al., 1974) . In this condition, the recovery phase of the ventricle is prolonged as shown by the long QT interval. Experimental data from the dog and data from patients suggest that recovery phase of the ventricle is dependent on the sympathetic tone (Yanowitz, Preston, and Abildskov, 1966; Blatt, Abildskov, and Burgess, 1974 
